Parameters affecting organization and transfection efficiency of amphiphilic copolymers/DNA carriers.
Amphiphilic block copolymers are attracting increasing interest in the field of gene therapy, especially for transfection of striated muscles. However, little is known about the parameters affecting their transfection efficiency in vivo. These copolymers can self-assemble as micelles in certain conditions. Since micellization strongly depends on the temperature and ionic content of the preparation medium, the present paper aimed at investigating the influence of these parameters in the context of gene delivery. We first assessed the micellization of pluronic L64 and tetronic 304 at various temperatures in water, saline or Tyrode's salts solution. Pluronic L64 can form micelles at temperatures above 37 degrees C in water or at 37 degrees C in the Tyrode's salts solution, in the range of concentration investigated. For tetronic 304, CMC was found to be far below the concentrations used to transfer DNA. Pluronic L64 interacted with DNA only in the presence of micelles. Moreover, in vivo evaluation demonstrated that significantly improved transfection efficiency was obtained at 37 degrees C in Tyrode's salts solution for pluronic L64 based formulations, compared to 4 degrees C and 20 degrees C. Such differences were not recorded with tetronic 304. Finally, optimized formulations of both tetronic 304 and pluronic L64 were able to mediate efficient transfection in dystrophic muscles.